exciting novel investigations relating to clinical liver disease, for example artificial liver support, hepatocyte transplantation, and gene therapy. The published reports cited are not intended to be a fully comprehensive list, and where appropriate, recent reviews are included.
Isolation of human hepatocytes Although there have been methods of isolating hepatocytes from human liver for a number of years, it is the establishment of liver transplantation as a routine treatment for endstage liver disease, with regular access to good quality tissue, that has led to appreciable progress in the field ofhuman liver cell biology. In 1982, the isolation, in high yield and viability, of human hepatocytes from end-lobe wedges of tissue was reported.56 The method used was simply an adaptation of the two step rat liver perfusion procedure. Exposed vessels on the cut surface are cannulated with three to five catheters and buffers and enzymes are perfused into the tissue and allowed to exude from the cut surface. To aid recirculation, vessels that have not been cannulated are sutured. Other variations include the use of a chelating agent (EGTA) to improve the efficiency of divalent cation removal4 or additional enzymes such as dispase, hyaluronidase, and DNAase.78 The latter is helpful since damaged cells can release DNA in large gelatinous strands which render cell separation and purification impossible.
Where whole lobes are unavailable or damage to the capsule prevents efficient recirculation, methods have been adapted and applied to biopsy fragments ranging from 2-50 g of tissue.9 10 On the whole these approaches are less efficient, with more variable yields and cellular viabilities, but nevertheless they sometimes offer the only alternative. To Separation can also be achieved by exploiting differences in cell size. By careful morphometric analysis, a gradation in diameter of hepatocytes seems to exist across the hepatic acinus.'4 Thus, isolation of subpopulations using gradient centrifugation techniques is also feasible. Centrifuge elutriation, a sophisticated counter-flow/centrifugation separation procedure, is particularly amenable to the production of high yields of zonally derived cells. 14 
Maintenance of hepatocytes in vitro
In common with other primary epithelial cell types, hepatocytes remain difficult cells with which to work in vitro and functional activity deteriorates rapidly after isolation. Three basic experimental approaches have been developed in an effort to overcome this problem and yield long term phenotypically stable primary hepatocyte culture systems: (i) coculture ofhepatocytes with other cell types; (ii) addition of various soluble agents; and (iii) use of extracellular matrix components.
By coculturing with an epithelial cell line isolated from neonatal rat liver, the enhanced survival of primary rat hepatocytes and their ability to express albumin was reported."6 The mechanism seemed to require direct cell contact since conditioned medium from the cell line alone was insufficient. Although initially thought to be highly specific to the liver epithelial cell line first described, subsequent work has shown that other cells can support hepatocyte functional activity. ' 
